Cholesterol Modulates Membrane Properties and the Interaction of gp41 Fusion Peptide To Promote Membrane Fusion.
An envelope glycoprotein, gp41, is crucial for the entry of human immunodeficiency virus (HIV) into the host cell. The 20-23 N-terminal amino acid sequence of gp41 plays an important role in promoting fusion between viral and host cells. Interestingly, the structure and function of the fusion peptide are extremely sensitive to the characteristics of the lipid environment. In this present work, we have extensively utilized steady-state and time-resolved fluorescence spectroscopy in tandem with molecular dynamics simulation to elucidate peptide binding and peptide-induced perturbation to the membrane. We have used two depth-dependent fluorescence probes, 1,6-diphenyl-1,3,5-hexatriene (DPH) and its trimethylammonium derivative (TMA-DPH), to monitor the effect of peptide binding along the bilayer normal and have reconciled the experimental observation with the insights from the simulated molecular events. We have further monitored the effect of membrane cholesterol on peptide-induced membrane perturbation. The molecular dynamics simulation data show that the peptide alters the membrane properties in the vicinity of the peptide and it penetrates to a larger extent into the bilayer when the membrane contains cholesterol. Our results clearly elucidate that cholesterol alters the membrane physical properties in favor of membrane fusion and interaction pattern of the fusion peptide with the membrane in a concentration-dependent fashion. The role of cholesterol is specifically important as the host eukaryotic cells contain a decent amount of cholesterol that might be critical for the entry of HIV into the host cells.